During the course of our efforts to delineate, in detail, the conversion of the bicyclic lactam 1 into its highly prized, chiral α,β-unsaturated derivative 5 employing sulfur chemistry (Fig. 3 ), we were able to isolate and separate the three anticipated products (2,3 & 4) from the rapid quenching of the lithium enolate of 1 with the electrophile, PhSSPh: the two 6-(phenylthio)-mono-adducts 2 and 3 were found to be predominant in the mixture with up to 10% only of the 6,6-bis(phenylthio)adduct. In order to be able to unequivocally assign structures to each of the mono-adducts, we carried out an X-ray crystal-
Molecules of the title compound [systematic name: (2R,5S,7S)-2-phenyl-7-phenylsulfanyl-1-aza-3-oxabicyclo[3.3.0]octan-8-one], C 18 H 17 NO 2 S, form high quality crystals even though they are only packed using C-HÁ Á ÁO(carbonyl) and weak C-HÁ Á ÁS interactions. The dihedral angle between the aromatic rings is 85.53 (5) . The fused rings adopt envelope and twist conformations.
Related literature
For related structures, see Nagasaka & Imai (1995) ; Anwar et al. (2003) ; Bailey et al. (2000) ; McCarthy et al. (1999) . For a description of the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data C 18 H 17 NO 2 S M r = 311.39 Orthorhombic, P2 1 2 1 2 1 a = 5.3884 (3) Å b = 11.2227 (7) Å c = 25.3308 (16) Å V = 1531.81 (16) Å 3 Z = 4 Mo K radiation = 0.22 mm À1 T = 121 K 0.75 Â 0.39 Â 0.30 mm
Data collection
Bruker-Nonius APEXII CCD areadetector diffractometer Absorption correction: multi-scan (Blessing, 1995) T min = 0.829, T max = 0.937 45370 measured reflections 5948 independent reflections 5711 reflections with I > 2(I) R int = 0.030 Refinement R[F 2 > 2(F 2 )] = 0.033 wR(F 2 ) = 0.087 S = 1.11 5948 reflections 199 parameters H-atom parameters constrained Á max = 0.38 e Å À3 Á min = À0.20 e Å À3 Absolute structure: Flack (1983) , 2508 Friedel pairs Flack parameter: 0.01 (4) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; y þ 1 2 ; Àz þ 1 2 ; (ii) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (iii) Àx þ 1; y À 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT and SADABS (Bruker, 2006) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) , Mercury (Macrae et al., 2006) and PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97 and PLATON.
lographic study of the title cis(endo-) adduct 2 (Scheme) so that structural inferences made on the basis of nOe experiments could be corroborated (see bottom right entry in fig. 3 ).
The 2-(p-methoxyphenyl) derivative is described (molecule 21b) by Nagasaka & Imai (1995) . Related compounds in the Cambridge Structural Database [C.S.D. Version 5.30 with November 2008 updates (Allen, 2002) ] have been reported by Anwar et al. (2003) (IJAGUV) and Bailey et al. (2000) 
The asymmetric unit is shown in Figure 1 . The 5-membered fused rings (N4,C5,C6,C7,C7a) and (C1,O2,C3,N4,C7a) are best described as having envelope (on C6) and twist (on C1-O2) conformations (Spek, 2009) . The 3-phenyl (C2,C4,C9-C12) and 6-phenylthio (C13-C18) phenyl rings subtend angles of 85.53 (5)° to each other and 71.74 (5) and 39.74 (5)° respectively to the mean plane through the fused ring (octan-8-one) atoms. The corresponding three angles for the 6-benzyl closest structural relative (QINMEF) are 80.14 (7), 71.18 (6) and 36.82 (7)° while the interplanar angles found for the 3-phenyl rings in IJAGUV & QINMIJ structures are 74.1 (4) and 76.73 (7)%, respectively.
The molecular packing is provided by mainly weak C-H···O interactions (entries 1-3, Table 1 , involving a bifurcated O) as partly shown in Figure 2 . The weak, just significant, C-H···S interactions have been observed before contributing to dimer formation in CUQXUH with a C-H···S angles of 140° (McCarthy et al., 1999) .
These crystals were of superb quality, confirmed by the final agreement indices and difference density maps, which raises the issue of how many of the weak intermolecular interactions may just be fortuitous, with packing largely determined by the overall molecular shape and van der Waal's forces.
Experimental
To a solution of the lactam 1 (19.7 g, 97.0 mmol) in dry THF (180 ml) was added dropwise LiHMDS (1 M solution in hexanes; 116 ml, 116 mmol) at -78 °C and the solution was stirred for further 60 min before a concentrated solution of diphenylsulfide (25.4 g, 116 mmol) in dry THF (25 ml) was added rapidly in one single portion at the same temperature.
After being stirred for 3 h the reaction mixture was quenched at -78 °C with saturated aqueous ammonium chloride solution (50 ml) and allowed to warm to ambient temperature before being diluted with ethyl acetate (400 ml). The separated organic phase was washed with water and brine, dried over MgSO 4 and concentrated to give a crude oil, the composition of which was determined by HPLC analysis. Based on this analysis the two diastereomeric phenylthioethers 2 and 3 were formed in supplementary materials sup-2 40% and 49% yield, respectively. In addition, the reaction provided the bis(phenylthio)-adduct 4 in 9% as the by-product and 2% of the starting material remained unreacted. The crude product was finally fractionated by flash column chromatography (silica gel, 10% and 20% ethyl acetate/petroleum ether) to yield the three adducts 2, 3 and 4.
(2): (3R,6S,7aS)-3-Phenyl-6-(phenylthio)tetrahydropyrrolo [1,2-c] (ddd, J=14.5, 9.2, 5.3 Hz, 1H, H7β); 2.28 (ddd, J=14.2, 7.5, 3.3, 1H, H7α); 13 C NMR (125 MHz, DMSO-d 6 ) δ 174. 58, 138.57, 132.55, 131.99, 129.02, 128.49, 128.25, 127.76, 125.93, 86.47, 70.97, 57.11, 49.25, 30.66 71, 137.95, 136.65, 136.27, 131.18, 130.44, 129.96, 129.57, 129.01, 128.87, 128.67, 128.35, 126.02, 87.09, 71.78, 68.68, 55.00, 39.79 ; HRMS (ES+) m/z calcd for C 24 H 21 NO 2 S 2 Na + 442.0911, obsd 442.0191; Anal. calcd for C 24 H 21 NO 2 S 2 : C, 68.70; H, 5.04; N, 3.34. Found C, 68.88; H, 5.29; N, 3.37 .
Refinement
A total of 9 reflections within 2θ 68° were omitted from refinement as either outliers or partially screened by the backstop.
All H atoms bound to carbon were constrained to their expected geometries (C-H 0.95, 0.99 & 1.00 Å). All H atoms were refined with U iso 1.2 times that of the U eq of their parent atom. Fig. 1 . Molecular structure of the asymmetric unit (Farrugia, 1997) ; displacement ellipsoids are shown at the 50% probability level. Macrae et al.,2006) of the unit cell. Contact atoms are shown as balls; not all interactions and labels are shown for clarity (see Table 1 ). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.53402 (5) 0.52168 (2) 0.147539 (9) 0.02284 (6) Geometric parameters (Å, °) S1-C13 1.7648 (10) C7-H71 0.9900 S1-C6 1.8098 (10) C7-H72 0.9900 O2-C3 1.4217 (11) C7A-H7A 1.0000 O2-C1 1.4393 (12) C9-C10 1.3831 (17) Symmetry codes: (i) −x+2, y+1/2, −z+1/2; (ii) −x+1, y+1/2, −z+1/2; (iii) −x+1, y−1/2, −z+1/2. supplementary materials sup-8 
